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(57) Article sbsorbant apte a Ictiragc. tel ime «ouche dc 
bcbc, un article d 'hygiene pcrsonncUc ou un autre article 
abiorbant du m^e gcnre« comportant une couchc 
pcnneable aux tiquidcs ei une couchc etastioue 
tmpermeable aire liquides cn tiaisoQ ^tastique 
dticontinuc avcc la couchc permiabte. l.a couchc 
permeable coropoiu dcs ondulaxions dans les zones de 
discontinuity, Icsqucltca d^ftnissent des si Huns 
d ecoulcmcnt entre la couchc pcnneable t la couchc 
elaitique impermeabte. Certains siUons d'^coulcmcnt 
sont gamiii de mat^au abaottant. 



(57) A sBxickable absorbent article, such as a diaper, a 
Sanitary product or other absorbent nKmbcr, cononscsa 
Uquid pcraeable layer, nd liquid iznpenaeabic dasuc 
layer streschob'.y secured to the Uquid permeable layer al 
discrete regio&s ao as to form regions of nottsecurancDt 
between the discrete regions of sectxretneoL The hquid 
permeabk layer fonns conugations at respective rtpcas 
of nonseciuement for respectively delining channcb 
between 'iie liquid pexmeable layer and the hquid 
impermeable elasUc layer. Absorbent materol is 
disposed in -elected ones of the channels. 
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CTH& T UU BLB ABSOBBENT AKTICLS 

The present Invention generally relates to absorbent 
articles such as diapers, sanitary products, and absorbent 
sMbers suitable for use la such diapers, and sore particularly 
to an elastlcally stretrfisble absorbent article. 

10 Qlsposable absorbent articles, such as diapers, sanitary 

products, incontinent pads, end the 113ce have obtained wide 
acceptance by consumers. Such absorbent articles generaUy 
include a liquid peraeable sheet, a liquid lapereeable sheet 
for preventing body exudates fro« leaking out, and an absorbent 
eeeber Interposed therebetween for absorbing such body 
ejcudates. 

Conventional liquid lapemeable sheets provide 
satisfactory llqiild Uiperweebllllty- However, those sheets are 
not flexible enough to closely oonfore to the shape of wearer's 
20 body, and consequently provide poor leakage protection. 

Various types of eaterlals have been proposed for use in 
absorbent anbers and aay have been put into actual practice, 
rurtherwore, with progress of developaant wotk on 
superabsorbent ■aterlal oo«prlsing polymeric eaterial capable 
of absorbing «or« than ten tlees Its weight of liquids, 
absorbent »esbers Incorporetlng such super abscrbant eaterial 
have been widely utilized. 

The absorbent ees^rs as have been already proposed or put 
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into actiial practice have a panel configuration for presenting 
a fiat absorbent surface to be contacted by liquids ever its 
entire area in an effort to obtain target liquid absorbency. 
Xltbough such absorbent orattbers provide satisfactory liquid 
absorbency, they are not flexible enough to confont to a 
wearer's boSy during their use. In particular, absorbent 
^ef■^^^n incorporating superabsorbent material exhibit 
substantial increase in rigidity when the superabso^ent 
■atarial absorbs liquids. This increase in rigidity of the 
10 absorbent aeebers causes poor conformity thereof to the 

wearer's body, which leads to liquid leakage from the sides 
thereof. 

The present invention provides a highly- functional 
absorbent article wnich is capable of absorbing a desirable 
aaount of liquids, and is at the same time elastically 
stretchable and contractlble to better conform to the %#earer*8 
body during use. 

20 The present invention provides a stretchable absorbent 

article for fitting about and enclosing a waist portion of a 
wearer. The article comprises a main body coeprising an 
elastic o»podite *heet. The elastic composite sheet comprises 
an elastic sheet and a non*woven material In the iorm of non- 
woven fabric secured to at least one surface of the elastic 
sheet. The non-woven fabric is secured to the elastic sheet 
continuously in a first direction and intermittently in a 
second direction perpendicular to the first direcUon to define 
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therebetween a plurality of parallel channels extending In the 
£ir«t direction. 

The elastic composite sheet nay be dxzal- layered (i.e., 
doubled) in the region o£ at least one of a front vaist 
portion, a rear waist portion, a crotch region, and a leg-bole 
surrounding portion in the main body. 

The present invention further provides a strstchable 
absorbent article which coaprises a liquid perseable layer, and 
liquid iJipereeable elastic layer stretchably secured to the 
10 liquid pezneable layer by a plurality of laterally spaced, 

parallel lines of secureaent so as to fom laterally spaced, 
parallel regions of nonsecureaent. The liquid pezaeable layer 
f oms corrugations at the respective regions of nonsecureaent 
for defining a plurality of parallel channels between the 
liquid perneable layer and the liquid iaperaeable elastic 
layer. Absorbent material is disposed in a selected location 
of the absorbent article. 

In another aspect of the present invention, there is 
provided a stretchable absorbent aeaber which cootprises a 
20 liquid permeable layer, and a liquid ioperaeable elastic layer 
stretchably secured to the liquid permeable layer at discrete 
regions so as to form regions of nonsecureaent between the 
discrete regions of securement* The liquid permeable layer*' 
forms corrugations at the respective regions of nonsecureaent 
for defining respective channels between the liquid permeable 
layer and the liquid iaperme> '.e elastic layer. Absorbent 
material is disposed in selected ones of the channels. 

The present invention further provides a stretchable 
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absorbent Mbr whlcit cosprlses a liqtild peziaeabla layer, and 
a liquid iaparaeable alastio layer stratchabXy secured to the 
liquid pezmaabla layer by a plurality of lateraUy spaced, 
parallel lines of secureaent so as to froa laterally spaced, 
parallel regioos of nonsecuresent* The liquid peraeabls layer 
fores corrugatlone st the respective regions of nonsecur«Mnt 
for defining a plurality of parallel chaniMla betMeen the 
liquid pereeable layer and the liquid iepcreeable elastic 
layer. Absorbent material is disposed in selected ones of the 
10 plurality cf ct^annols. 

Other features and advantages of the present invention 
will becoM readily apparent fro« the following detailed 
description, tte accoepanying drawings, and the appended 
claims . 

Brlftf Dpfifxiptlnn nf The Drnwlngs 

FIGURB 1 is a perspective view illustrating s first 
eabodinent of liquid ittpereeable protective article in 
accordance with the present invention; 
20 PICURB 2 is e cross*seetional vi-«w taken along a line A - 

A of PIGURB 1; 

PIGURB 3 is a fragaentary perspective view of a ooeposite 
sheet of the protective article of PIGURB 1; 

PIGURB 4 is a perspective view of a second sebodiesnt of a 
liquid iepereeeble protective article in accordance with the 
present invention; 

PIGURB 5 is a cross- sectional view taken alcprtg a line B -B 
of PICURS 4; 



4 



2103992 



FIGURE 6 Is a front view of a third ombodiMat of a liquid 
iBpemeable protective article in accordance with the present 
invention; 

FIGURE 7 is a cross-sectional view taken along a line C - 
C of FIGURE 6; 

FIGURE 8 is a front view of fourth embodlMnt of a liquid 
ispexveable protective article of the present Imrantion; 

FIGURE 9 is a crosf.-sectlon&l view taicen aloog a line D - 
D of FIGURE 8; 

10 FIGURE 10 la a cross-sectional view of a fifth eubcdiaent 

of a liquid iopereeable protective article of the present 

invention': 

FIGURE 11 is a cross-sectional view illustrating an 
absorbent body and attachaent seans thereof in tha liquid 
ispezskeahla protective article of FIGURE 10; 

FIGURE 12 is a cross- sectional view illustrating another 
eabodiment of a absorbent body and attachment oeans thereof in 
the liquid ispexveable protective article of FIGURE 10; 

FIGURE 13 is a cross- sectional view illustrating a sixth 
20 eabodieent of a liquid iapemeable protective article in 
accordance with the present Invention; 

FIGURE 14 Is fragaantary enlarged croas-sectional view of 
FIGURE 13; 

FIGURE 15 is a perspective view illustrating a seventh 
eabodlaent of a liquid impereeable protective article in 
accordance with the present invention; 

FIGURE 16 is a crass -sectional view illustrating a 
preferred construction of s secureae»^t portion of a liquid 
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Impermeable protective article in accordance with the present 
Invention; 

FltSJRE 17 Is a explanatory view Illustrating various 
secureMot patterns applied to a secureaent portion of liquid 
laperaeable protective article in accordance with the present 
Inventioo; 

FnajRB 18 la £rag»entary perspective view iUustratlng one 
eabodl«ttat of the absorbent aeeber embodying the principles of 
the present Irrrentlon; 

FIGOKB 19 is a fragmentary enlarged cross-sectional view 
of the ^sorbeot Msber of FIGURE 18; 

FXCTRE 20 is a cross-sectional view Illustrating another 
enhod la ent of the absorbent aeaber in accordance with the 
present invention; 

FIGURE 21 is a cross-sectional view Illustrating still 
another enbodiaent of the absorbent meaber in accordance with 
the present invention; 

FICAIRE 22 is a cross-sectional view illustrating one »old 
embodineat Mhtdk is eatployed to eonuf acture the absorbent 
member la accordance wit!* the present invention; 

FICTRE 23 is a cross-w-ectional view Illustrating another 
mold ectodlsent which is employed to manufacture the absorbent 
m#imber in accordance with the present invention. 

^^le the present invention is susceptible of embodiment 
In varlcnis forms, there is shown in the drawings and will 
herslnaf tar be described in detail specific embodiments 
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thereof, wixh the undorstandlag that tbm present disclosure Is 
to be considered ee en exe^llficatlon of the invention, end is 
not Intended to IImLX the invention to the specific embodiments 
illustrated. 

Referring now to the drawings. FICWRB 1 is a perspective 
vle%f Illustrating an absorbent article, such as a liquid 
isperaeable protective erticle of a pant type, embodying the 
principles of the present invention. FIGURE 2 is e cross- 
sectional view taken along the line A-A of FIGURE 1. In 
10 FlCOREs 1 and 2, the liquid imperaeable protective article is 

provided with a main body 10 «^ch comprises a first portion 11 
having a configuration covering a front face of a body waist 
and a second portion 12 for covering a back face of the body 
' valst* These first and second portions II, 12 are formed by 
cutting a composite sheet 1. as will be hereinafter de sc ri bed, 
into a generally-rectangular piece, bl-folding the piece along 
a longitudinal center portion and joining the folded portions 
to eecb other at Joint portions 13 located at respective 
lateral ends of the folded portions. 
20 The composite sheet 1 constituting the first and second 

portions 11, 12 Is constructed by securing a non-woven fsbric 3 
onto at least one surf eo% of a liquid impermeable elastic sheet 
2, as shown in FICUFB 3. The non-woven fabric 3 is secured to 
the elastic sheet 2 continuously in a first direction and 
intermittently In a second direction transverse to the first 
direction. The secure-ent of these two elements are made along 
parallel secixeiaent lixmm 4 spaced from each other such as at 
regular intervals. A width of the non-woven fabric 3 is formed 
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to be greatar than that of the elastic sheet 2 between adjacent 
secureaent Unea 4, so that a plurality of paraUel channels 5 
extending la tbe -irst direction aie forMd between the elastic 
sheet 2 and the non-woven fabric 3. This cot^oslte sheet 1 is 
cut or contoured in accordance with desired shapes and 
dimensions of the first and second portions 11, 12 which are 
then Joined xo each other so as to form the non-woven fabric 3 
to face inwardly. 

In a liquid lepereeable protective article 10 of such 
constructiOB, the inwardly placed non-woven fabric 3 contacts 
the body of a vearer when the article 10 is applied to the 
wearer and a plurality of elongated channels S provided between 
such non-woven fabric 3 and the elastic sheet 2. Accordingly « 
breathabiUry and flexibility of the non-woven fabric 3 per se 
and the c hannels 5 are provides a confortable feeling during 
use, by softness to 8)cin. The outwardly placed elastic sheet 2 
is liquid lApertteable, so that liquids are effectively 
prevented from leaking through the erticle. 

Althoegh the eain body 10 conprising the first and second 
portions II, 12 is illustrated as being single- layered in its 
entire region In the esbodiaent of PIGURS 1, it nay be dual- 
layered (I.e., doubled) by placing a belt-like strengthening 
Msiber 14 of a suitable width cut froe ti*« coeposita sheet 1 
onto respective upper end portions of the first and second 
portions 11, 12, as Illustrated in FIGURES 4 and 5. This 
construct l£n Increases strength as well as elastic 
contractlbility in such portions « so that any breakage which 
Bay be caus ed by a careless handling of the article during use 
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20 



-1U be .voi.^. xt. .tabiait. about the body val« during 
-PPUctXon .1,0 be ^ ...^ ^ ^ 

'^-y ^0 »t«„^^ -enOK. 14 be «.dlX, ^ 

use or beet co-pressXon. edbesives of tb. bot«lt type an. 
the 11... such .trengthenlns «7 elte^atlvely be ^^^^ 

folding ita «pp„ ^ portion onto Iteelf. 

Alternetlvely. the ealn body 10 «y be d„aX-l.yered 1„ its 
cxotch region by providing « .trengthenlng «.ber 15 having a 
Shape correepond'^ to such «gio„. „ Illustrated In rio^ « 

7, in rtiii enu^dli^t. reinforcing aeebers 14a 

!«. -y be reap«=tlvely att«=b«, to two portion. «,rou«dlng' 
the leg hole., a. lllu.trated In F1Q«B. 8 «.d 9. In either 
-»>o-l.ent. the leg bol. portion., to ^ch a relatively great 
stretching force 1. applied when the article 1. p^ on or 

reeoved fro. the wearer, ere con«r«cted to be dual-layered so 
that brselcage In .„ch portion. 1. .ff.ctlv.ly pr.v«t.d. The 
crotch or leg hole «rengthe„i„g portion ^ «^ ^ 
wal.t etrengthentng portion e. lUu^rated in figure 4. 

10 a«,ther ei.bodl.ent of a liquid l.per««ble 

protective artlcl. m .ccordence with the praaent invention. 
The liquid li.per«.ble prot«:tlv. «^cle 20 of thl. «.bodl».nt 
hea tho .am body 10 Of d»e con«ruotlon. in which th. fir.t 
portion 11 and th. ..cond portion 12 .r. join., to ^ other 
« joint portion. 13, fcr^fi with the folded portion 14 In it. 
upper end portion, .i^iar to th. co«.tr«ctlon shown i„ riGURB 
4. The article 20 1. p^^^ ^ .b«,rb«,t body 21 

positioned m it, crotch region. Vhe ab«,rbent body 21 «y be 
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of the type as eaployed for coxwentlonal diapers or sanitary 
napkins and f cedly secured la a predeteralned position by 
neans such as glues, hotaelt adheslves and the like. 

Such an absorbent body as described above Is per se rigid, 
and accordingly lacks elasticity and f lexibUlty like the 
composite sheet 1 has, with the result that elasticity In a 
portion of the ealn bod/ 10 Is disturbed when such a rigid 
absorbent body Is attached to the portion of the sain body of 
the present article* The attachMnt as Illustrated in figure 
11 e**! 12 aay be preferably utilized In order to avoid such 
drawbacks* 

The absorbent body 21, as Illustrated in FIGURE 11, 
comprise' an absorbent member 22 and a liquid pezMable cover 
23 for enclosing the absorbent member 22* The absorbent body 
21 is at its transverse center portion secured to the non-woven 
fabric side of the composite sheet 1 only along a band- like 
elongated secureaant portion 24 extending a full length of tim 
absorbent body, and formed such as by adheslves, hotmalts and 
the like. Such construction perad.ts the composite sheet to be 
less affected by the securesMnt of the absorbent body 21 
thereto and allows the absorbent body 21 to be freed from the 
stretching and contracting action of the composite sheet. 
Accordingly, the construction permits any deformation of the 
absorbent body along a wearer's body shape and accommodates a 
dimensional change of the ebaorbent member after xlquid 
absorption. Furthermore, the absorbent body does not move or 
deviate from the predetermined position. Therefor a, leakage Is 
completely prevented and a very comfortable feeling is 
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achieved « 

Alternatively, the absorbent body 21 may coaprlse a liquid 
permable top^haet 25 *or covering top and side surfaces of the 
absorbent sember 22 and a backsheet 26 for covering a bottoa 
surface of the absorbent meaber 22, as illustrated in FIGURE 
12. Portions of tt^ topsheet 2i and the backsheet 26 extending 
froa each side edge of the absor.^t Bember 22 are folded 
beneath the absorbent nember 22 to take a U-shaped 
configuration. The portions are secured to the coarpbs^te sheet 
1 at band-like secureaant portion 27 which are locat-*d at 
leading ends of the extension portions, and are forsed such as 
by adhesives, hotmelts and the like* In this construction, the 
absorbent aember 22 takes a position as if it 'floats* above 
the coaposite sheet so that movement of the absorbent member 22 
substantially independent of movement of the oocposite she%t. 
This provides about the same or higher degrees of Iftakage. 
protection and comfort than the construction of FIG^TRR 10. 

FIGURB 13 shows another eabodixant of the liquid 
impermeable protective article 30 which Is intended to further 
enhance the effects of the present invenxion. In this 
embodiment, the composite sheet 1 Includes absorbont material 6 
positioned within channels defined between the elastic 3hioet 2 
and the non*woven fabris 3, as illustrated in Piccme 14* The 
absorbent materiel 6 may be positioned In the entire region cT 
the composite sheet 1* Alternatively, the abaorbdnt mattri^l 6 
may be positioned only m z ezoto«i region of the compoc'.te 
sheet 1 with which contact with body exudate in possible, as 
illustrated in FIGURE 13. Such absorber.t ;Raterial 6 absorbs 
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body exudates which hava passed through the non*wov«n fabric 3 
and entered into channels 5. This eliminates tbe need to 
provide a separati absorbent body. 

Suitable absorbent aaterlal 6 for placeaent within tbe 
channels 5 includes hydrophilic eaterial such as wood pulp or 
cotton, or synthetic fibrous aeterial such as polypropylene, 
polyester and the like which is hydrophilized by hydrophilic 
treetstt&t. Prefembly, such absorbent aaterial utilises 
superabsorbent aaterial which is generally referred to as 
S. A* P. (Super Absorbent FolyMr) capable of absorbing several 
tiJDes its own weight of water or aqueous liquids. 

In the event the superabsorbent saterial utilized in a 
particulate fom, the non-woven fabric constituting walls of 
the channels 5 is required to be of high quality i.. teres of a 
filtering function to prevent the particulates froe passing 
therethrough* Preferably, the (. ^r'^rabsorbent aaterial nay be 
inoorpox^ated in. the absorbent aarerial in various forms. One 
exasple. «#ould be strips of suitable widths cut froe a coaposite 
sheet aaterial cooprlsing superabsorbent ■atarlal particles and 
wood pulp or a fibrous web. Another ejcasple is e bundle of 
fibrous superabsorbent material, such as RUNSSAL manufactured 
ana marketed by Toyobo Corp, uxM5er such trade name* Strips 
olit from a fibrous web with supersbsorbent material deposited 
on its surface may also be enplcyed* Such material may be 
manufactured by polymerizing and cross* linking a monomer 
solution placed on the fibrous web surface. 

. The volume of the absorbent material increases as it 
absorbs liquids. In particular, the superabaort^nt material 
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exhibits a drastic volume chaijge before and after liquid 
absorption. Therefore, when a cross-sectiooal area of the 
absorbent material is selected to e»ibstaatially correspond to 
that of the channel space, the channel would b-j enlarged by the 
a&ount that the superabsorbent niaterial s«ralls as it absorbs 
liquids. Such enlargement would be readily aoc^nndated 
primarily by a stretching action of the elastic sheet* 
Hotievex, it is preferable that such a cross -s^rtional area of 
the absorbent material is selected within a rrnge such that the 
cross* sectional area after swelling remains smaller than that 
of the channel space when the swelling of the absorbent 
material is drastic, such as with superabsorbent material, or 
such volume change is not desirable. Such ra t selection 
creates a free space within the channel, so that superabsorbent 
material is able to swell freely without restriction and f u3 ly 
utilize its absorbent capacity. 

In respective embodiments as illustrated In FIGURE^ 1 - 
14, the main body is constructed by forming leg hole& on a 
generally- rectangular single composite sheet I, bi-foldlng the 
sheet 1 along its longitudinal center portion &nd joining or 
securing the folded portions to each other at their respective 
opposite side ends. In an alternative embodiment as shown in 
FIGUHB 15, the main body 10 is constructed by securing the 
first and second portions 11, 12 separately cut from the 
composite sheet along side end securaaent portions 13 and a 
lower end securement poxclon IS. 

In respective embodiments as described above, the 
secur o w on t portions £br securing the first and second portions 
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to each otfecr say b« forMd by Mcurlng opposing Ixwardly- 
fadng non-woven fabrics 3 to aach othar by suitable sacureMnt 
■aana such as haat-saalixtg, adhaslvaa of tha botaelt type and 
tha lUca. Prefarably, the aaln body 10 Is, at portions 
co r re s ponding to tha sacuramnt portions, folded outvardly to 
define folded portions la having a suitable width, preferably 
equal to that of the secuxeaent portion. The folded portions 
la are secured together along secureaent lines 16. Zn this 
conatnction, tha U-foldad non^woven fabrics 3 are positioned 
at side edges of respective secureaent portions so that those 
portions provide soft and aaooth surfaces such ^ agalnat an 
outalda clothing thereby providing a aore coafortable feeling 
during wearing as contrasted to the previous construction 
wherein cut edgea of the alastio aheet 2 project to those 
portions. 

Zn addition, the secureaant of Uie oooposlte sheet 1 to 
itself at aacursent portions 13, IS aay be made a^ong two 
securMent lines 16 parallel to each other, as illustrated in 
rZGUM 16. Xltematively, the secureaant aay be sade in such 
patterns (a) • (n> as llluatrated in PZOURB 17. Particularly, 
intenittent patterns such as <c) - (n) In FIOTRB 17 provide 
lower strength than continuous patterns. Such intexvlttent 
patterns aay be preferably utilixed for articles such as diaper 
covers whiat are desired to be renoved free a wearer by 
brealclng the aaln body 10. 

Zt has been found that tha very fleslble nature of the 
cosipoeite sheet allows folding thereof into a coapect fora so 
that carrying and use thereof are facilitated. 
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, p.,^,^ ^^^^^^ ^ 

F-Ta«« le. x„ „C«HK X8 ^ X9. an «»l»r UO la . 

«»H«t for. c<»p,,«« „ ^ ^ 

^•bxlc 1X2 .Mch con*.nuau.X, Xn . «x« 

direction of the «on^ t^^, «.ch .a In . «chl«. 
dl«etion. e«, lnt«»itt«ttly In . ..cond direction 
P-P««llc«l«: to the first dlr«=tlon. l.e.m e cro«.«chla. 
direction, .long .ecur««.t llnea 113. a ^x^th of the aon- 
-«»v~ fabric X12 between nelshborlng .ecure^t line. XX3 i. 
~l«ct«l to be Bxeeter than that of the elaetlc sheet 111 «, 

. Plurality Of Channel, extending m the «chlae 
dXr««ion are fox«K> between the ela^ic sheet 111 and the non- 
^•oven fabric 112* 

An .b««:bent «t«:lal 115. a. of .long.tad band- 

like configuration cut fro. superabs«rb«.t eheet 1. positioned 
m the cha™»els 114 so as to estend a full l«^,th of the 
r-P^lve Channel 1X4. A cross-sectloneX «^ of the 
«b«,rbent «iterlal 115 Is selected to be about 1/2 or sealXer 
for esaaple l/s of that of the channel 114. 

The absorbent «-ber 110 thus construct** 1. piad i„ 
«m.al u«. so that the non-«v«» fabric 1X2 contacts ll.^ids. 
J'or esa-ple, when the sbsorbent ««h«r xxo i. incorporated In a 
dlfper or sanitary napkin, the non-wo«« fabric 112 serves a. a 
topsheet for f«.i„g th. body of the wear^- «m the elastic 
■heet IXX sarve. a. a liquid l.pe«eabl, bachsheet for 
preventing li,„xd leakage. The liquid 1. absoibed by the 
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.t>.orben« Mtarlala 115 po.ltioned In the channel. U4. 

riGURB 20 lUuetratM another «bodi~nt of the abeorbent 
,«,ber in aoooxdanc. -ith the preeent invention, the a»«orteat 

«^ 220 in thl. «-«dl.«»t *o- <*«~^ 
222 of different cro«i-«ctXonal .re«i. A c«».-*«tlo««l are. 
of each Of the flret channel. 221. ^ch are positioned In a 
laterally central portion X of the .b«»rbent rt-et 220, 1. 
greeter than that of the .«x«I channel. 222 which are 
positioned in lateral .id. portion. B o« oppoelte .Id- of the 
laterally oantral portion X. A croe-e-rtlonel area of f lr.t 
a»«orbont «.terlal. 223 pieced In the flret channel. 221 1. 
proportionally greater than that of ..cond ah«>rh«»t ^terlal. 
224 placed In the eecond channel. 222. 

The ab«>rb«»t mmbmr 220 of the cceatructlon a. 
lll«.trated In FICIJRB 20. aooordlnQly ha. a hloh«: ll<r.ld 
.,b.orhency In the central portion A than In the .1-e portion. 
B. Thl. feature 1. aapedally «xltabl. for ua. In article, 
hevlnfl a narrow c«»tr.l region to which ll^ld. are dl«har^ 
1ft a concentrated eanner. 

The channel .tructure of the abwrbent mmnbrnm a. 
lll«.tret*> m F1CUKB8 18 - 21 1. In It. dry .tat. (hafor. 
ll,«ld ab«.rptlon) effective In enhancing dlf fualon «d f lo-m 
of ll.r.id. end air In a longitudinal dlractlon. and In It. -et 
atate (after ll,«ld abaorptlonl effective In ^U-nclng 11,-id 
.lf,u.lon to repldly dlf fu« HS^- r««ived therein In th. 
longitudinal direction, with the «r«at that Uguld. are 
^latrlhuted -Ithln -.tire region, of the .h«.rb«.t 
p,.ced in the channel. In a ehort period of tlee. and effactlve 
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•l»orb«cy Of tha ttsorbent «h««t la exhibited. 

He«s for securing the el3«ic .Met 211 «k1 the 
fabric 212 «, to fo« c*u«n.l. 214 « »t lilted to ^ 
.P«:lfle «««er. ,or e««pl., the p«..h.p^ 
fabric 212 «y b, « «^ 211 «, to 

contact to •«:h other. The coatect portion. then ««„r«. 
together by suitable «ch a. adhe.lv... ««ic- 

■~lln9. b.at-co.pr...lon «d the The pxef^^l. 

-ethod 1. to f lnl.h ««ura..„t by planing the 
la contact with the ala^ic .heet irtai. It I. t«d.y m it. 
aanufaeturlng prooe... 

Alternative eeaa. for forming channel. ..y «tHl.. . 
difference between «chl«.^irectlon.l i»d cxom ««hlne. 
directional elongation rata, of the non.«y«, ,rtrlc. 
specifically, the no«-wov«» fabric 1. pl«:.d on .t l.a« «„. 
«rf.ce Of the elaetlo .heet. They ax. together 
contlnuouely 1„ the ««hln. dl«K:tlon «d lnt.r.itte..*^y m the 
cro...«chlne dlr«:tlon to for. the co.po.lte .h..t. th. 
oo-po.lte .h..* 1. th.n .tr.tched m . cro«.««hl«e direction 
•t a ratio Mceedlrg «i .l..tlc lli.it of th. no«.«va« fiowic 
■o that a perwnent elongation 1. ore.t1 In th. non-wovw 
fabric. When rel.Med, th. chunel. ar. foxMd In the 
oo.po.lte .h..t .inc. th. P«ii«n«tly .lon9.t.d non-wovw 
fabric ha. . width gr«it«r thwi a width of th. .la.tie .h^t 
betwe«» the neighboring .«w««»t lln«. •ten-wovw, f.brlc 
having a higher elongation rat. In the oro«i-««.ht„a dlr«:tlo« 
than in th. e^Alne direction .uch .. lUu.tr.t«J a. Mo.3 «vi 
NO. 4 m T.bl. X .r. .ultably u«ul for auoh ..thod for fonalng 
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channals. 

Th. Pl«^t Of the .b«^t «tarl.l i„ 
«-r.aX ^ ^^^^ 

o«Ur to pl.e. «>. ^ ^^^^^ 

actual indutrlax practlc. . «tho. niu«r.t- kxg«« 
« .«a « ^ p„,^,, ^ ^^^^ ^ ^^^^ 

1. tucced into « 351 or 352 having row. of 

«C»-UCX., or vecuu. «ct^ «, ««.t . pX«^^ ^ 
top «xf.c portion. ^ ch«„aX. bot^ ti.. «,jac«.t top 
-rfac. portion, .r. provl^Vi.. A plurality of l„^^^, 
.b.orb.nt «t«:l.l. 315 .r. th« pl.c.. ^ ^.^^ 
c»-n.I. Of th. 3,,. ^ ^^^^^^ 

311 1. ^ .^^ ^ ^^^^^ 

th. non-^on f.trlo 312 to ««Xo.. «^ ^^^^^^ 
-torlal. 315 .ItMn tt. r..p.ctlv. ch«n.,... ^ 3,, 
lU«.tr.t«, in ric«« 22 h.. . pi^.uty of 
cro..-..ctlo«a into which th. Indlvldu.l .b«,rb«t 

«tarlal. of cro tlo„.x ^ ^ ^ ^ 

other h«.,. th. .ox. 352 lXl«.tr.t.- m rxoUR. 23 h.. o«vtr.X 
Sroov.. hnvlna . flr«t.r oro...««tlo„.i .r.. than 
flroov.. on oppo.lt. .id., uf th. c«,tr.X groove, ui^,^ 
th. individual .b.orb«t «t.rl.X. 315 po.ltlo„«, m th. 
c«trax groove, hav. a graafr cro.....ctlonaX than that 
In thq alda yroov»a. 

Additionally, th. oo.po.lt. .h.orb«,t iMi^r in .coorda,«:. 
«tth th. pr..«t invention h.. . oon.tn«tlon .uch th.t 
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absorbent matarlals o£ high liquid aboorbency are positioned In 
tbm channala daf iMd batvMn ttm aXas^c ahMt and ttm nan- 
wmn fabric. Liquids pass through tha non-wovan fabric Into 
tha chann%la whara thsy ara absorbed by tha absorbent 
aatarlaXs. 

Suitable absorbent aaterlaXs for pXaoeaent within the 
channels include hydrophillo aaterlaX such as wood pulp or 
cotton, or synthetic fibrous Material such as polTpropyleoe, 
polyastar and the like which are hydixphiUzad by hydr^hlllc 
trae^aant. Preferably, suoh abeorbent materials utilise 
superabsorbent aatarial which is generally referred to as 
8.A.P.(8upar Absorbent Polymer) capable of absorbing up to 
several tans tlaas its own weight of water or aqueous liquids. 

Zn the event the superabsorbent aatarial Is utllixed in a 
particulate form, the non-woven fabric constituting walls of 
the filter function to prevent the particles froa passing 
therethrough. Preferably, the superabsorbent aaxerlal aay be 
incorporated in tha channels in various foras. One esaaple 
w«ad be strips of suitable widths cut from e coaposite sheet 
material comprising superabsorbent aetarial particles and wood 
pulp or fibrous web« Another emample is a bundle of fibrous 
superabsorbent material, suoh as RWMAL manufactured and 
marketed by. Toyobo Corp. under suoh trade name. Strips slit 
txom a fibrous web with superabsorbent material deposited on 
Its surface mey also be employed. Suoh materiel may be 
manufactured by polyasrlclng and cross-linking a acmoaer placed 
on the fibrous web surface. 

The volume of the absorbent material Increases aa It 
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absorbs liquids. In particular, tha superabscrbent material 
Mbiblts a dras^c volixaa change before and aftar liquid 
absorption, Therefcrre, when a cross-cectlonal arse of the 
absorbent na^erial is selected to be exibstantlally c or re s pond 
to that of channel space, the channel vould be ealaryed by the 
aaount that the super abeorbent material swells as it absorbs 
liquids. Stieh enlargsesnt would readily acoooeodated 
priiMrily by a atretching aotlon of th^ elostio sheet* 
However, it is preferable that such a croas-*secticnal area of 
tha absorbent material is selected within a rantf^ such that the 
croee-eeotional area after swelling stays smaller than that of 
the channel space «rhen swelling of the absorbent material is 
drastic such as of super absorbent material, or such a volume 
change is not desirable. Such range selection creates a free 
space within the channel, so that superabsorbent material is 
able to swell freely without restriction and fully utilise its 
absorbent capacity. 

When it is desired that a eslected portion of the 
abeor'oent surface of the absorbent mambsr of tha present 
invention absorb higher volume of liquids than the remaining 
portions of the absorbent surface, the amount of the abeorbent 
matarials positioned in the channels located in the eelected 
portion may be increased. Such density distributioi* of the 
ebsorbent eembers may preferably be made by varying cross- 
saotional areas of the channels for enclosing absorbent 
materials In selected portions of the absorbent surface in 
accordance with a desired distribution. Ths absorbent rit^htr 
of such oonstruotion Is particularly suitable for use in infant 
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dlapors and sanitary napkins which have a central target zona 
into %fhich liquids arm heavily dischaTrgad. 

The elastic sheet for uae in the absorbent eeaber of the 
present invention incliides thin-layered sheet such as fllas 
consistix^ of a Mterlal selected f roe a natural or synthetic 
rxabber, polyurethane. styrene-butadleue block polyeer, EVA, 
LLDPB of liltra low density ethylene*propylene elastooer, 
ethylene*Mthylacrylate elastoeer and a mixture thereof with e 
styrene-ethylene-butadlene-etyrene block copolyeer; co-extruded 
files of polyurethane elastooers and polyoleflne elastoaera; 
and polyurethane eeltblown non-woven fabrics. 

The non-woven fabric for uee in the absorbent esebsr of 
the present invention is selected by considering firstly its 
function as an absorbent and secondly its ability to fore 
channsls. 

In order for the non-woven fabric to function aa an 
absorbent, it needs to be liquid pemsable without adverse 
result during use against skin. Its adhesive cheraoteristio 
with file, and its ability to eeintain e channel configuration, 
should be taken into consideration ttom a view point of the 
ability to fore channels. 

Based on the above considerction, the following non-woven 
fabrics oay be advantageously eeployed; non-woven fabrics of a 
lower basis weight (preferably lower than 50 g/ m^) 
eanufaotured by sethoda such es dry-laid, spunbond, spunlace 
and the like, froe fibers of relatively low denier (praferebly 
lower then 5d) coeprislng hydrophobio synthetic fibers such es 
oolyprupylene, pclyeeter, nylon and Um like, hydrcphlllc 
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K ««« cotton and the lilto. or any co«a>inatlon 
flbern such as rayon, cotton « 

tharoof. 

Hon-«^ fabric pr^lcinantly co-prl.lng hydrophobic 
ll*«r. «y b. pr.f«.bly tr«»t.d by ««f«:tant. vMch ar. «ife 
to .kin to randar fi^ri- highly Xl^ p.r««bla. 
^ non-^ tn^o pr«»«.ln«tly co^rl... hydrophlUc flbar. 
.«ch a. rayon flbar.. It i- hydrcphUlc 
,l^r. «-prl.. ^.tl-bactarlal Mbar. that ar- .at. to t.. -cln 
.or th. p-rpoa. o. vr^^ 
b. caus- by high watar content In a 

« -K avallabla f Ibara aa 

hydrophlllc flbar*. Such oo— areiaiiy av»** 

caiTOCKLL or caiTOPOW «n«f.ct«rad by Fuji Spinning Corp. «y 

be effectively used. 

Tahla 1 provld.. a li.t of typical non.«v«. fabric, for 
u.a in tha .b«,rbant «i^r of tha praaant Invention, 
particularly, tha .punlacad non.«v«. fabric, .uch a. U-tad a. 
M0.3 in tabla I ar. particularly aultad for tha l«ta«>.d 
purpc, .inc. th.7 ^blt a high along.tlon rata In a .Idth 
dlraotlon of the channel ^ .Lo hav. a high .tr««gth. 

Bxaepllf lad non-^ f -brlc citable for the preaant 
invention ar. lllu.trat«! In Tabl. X. 
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TABL8 1 



Ho. Type o£ N.H. 

1 spunbondad 

3 spunlao«d 

4 tow 



Bav fiber Vab 

ma.TOJL randon 
ooatlnuous f iX«aant 

PPx2.2Jx35«/« nsOem 

7P»1.5d«45«/« perallel 

aoetata tow parallel 



.Baala walght Strangth(lca/2,5c») Blc»gation(%) 







KD 


CD 


MD/CD 


M> 


CD 


MD/CD 


1 


30 


S.3 


2.2 


2.4 


30 


48 


1.6 


2 


32 


3.9 


0.6 


6,5 


21 


70 


3.3 


3 


35 


3.7 


0.8 


4.6 


20 


230 


11.6 


4 


40 


5.2 


0.4 


13 


15 


290 


19.3 



iRvwtlon i. oomrtruot«l by mma^riiig the non.-o««. fahrlo to .t 
lm*mz on. tmo* of th. hlQJ»ly-«tr.tchabX.. liquid lw»^l* 
.iMtlo .h..t oontlauoMly to on. dlx^stlon .nd Intmxmtttmntly 
in a dir««lon pw««»lcular to th. on. dlraotlon .long th. 
.Mur«Mnt portion., fotming • pluraUty of ch«r-l. •«t«-JtoQ 
paralXal to aaoh oth« b.t-.« th. non-ov«i tabrlo aad tta. 
alaatle ahaat. and poaltionlafl th. .baorbant .aabara In th. 
channals. Aoootdlogly. th. atoaotbant M.b« haa «toailant 
•laatlo and «atw-proo< charaot«latlca. Mmo th. non-crv«» 
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fabric of thm ab»orb«X «Bfflb«r provide aicoallent flexibility 
ax^ brwthablllty characterlatlca. ThftTftfore. th« presmt 
absorbent ■nwhtrr !• ■oat auitabla for M»m In a variety of 
artldas whlcb contact akin during use, such as dlsposabla 
diapers^ sanitary napkins and ths Ilka which are appllad to tho 
waist or crotch of tha wearer. 

rrtxi the foregoing. It will be obser\ad that rumtous 
sodl£lcatlons and variations can be effected without departing 
f ro« the true spirit an scope of the novel concept of the 
present Invention, It is to be understood that no llaltetlon 
with respect to the specific e-bodl«ent Illustrated herein la 
Intended or should be Inferred. The disclosure Is Intended to 
cover by the appended claims all such eodlf Icatlons as fall 
within the scope of the clalss. 
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The -snvbodimentg of the invention in which an exclusive 
property or privileg-:* is c' vimed are defined a« follovK: 



\xl A stretchable absorbent article tor fitting about 
the '-ai3t cf z vearer, the article coavpriaing: 
a main body including at) elastic cocnpo<»ite sheet, said 
elaatif. ccnposAte sheer cott^jrising an elastic saoat and a 
non-woven fabric layer secured to at least c-ne surface of 
said elastic sheet, sail non-woven fabric layer being secured 
to said elastic shec^t continuously in a first direccion ^^d 
inuerwltt::utly in a second direction perpendicular to said 
first direction to define therebetween a plurality of 
parallel channels extending in 3aid fir^t rl/.re.:cion; 
said stretchable absorbent article inrli:din<; juxt.^pcsed dual 
layers of said elastic composite sheet in rh< region ox at 
least one of a front waist portion, a rear vaJjjt portion, a 
crotch portion, and portions aurrmmdlng leg holes of said 
main body, each of said elastic ceniposite sheets comprising 
one of said elastic sheets and one of said non- woven fabric 
layers, 

2. A Stretchable absorbent article of claim 1, wherein 
s&id elastic sheet is a thin-layered sheet selected from a 
film consisting of a material selected from a ratural or 
synthetic rubber, polyurethane, styrene-butadien block 
polymer, EVA, LLDPE of ultra- low- density ethylene-propylene 
elastomer, ethylene-methylacrylate elastomer and a mixture 
thereof with a atyreno-ethylene-butadien-styreno block 
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copolymer; a co-exi:ruded film of polyoretbane elastomers and 
polyolftfine elastomers; and a polyurethane meltblovn non- 
woven fabric. 

3, A atretcbable absorbent article of claim 1 or 2, 
wherein said non-woven fabric layer comprises hydrophilic 
syntheric fibers selected from a group consisting of rayon 
and cotton. 

<. A atretcbable absorbent article of claim 1 or 2, 
wherein said non-woven fabric layer con^risee hydrophobic 
ayathfttic fibeis treated with surfactants. 

5. A strctchable absorbent article of claim 1, 2 or 4, 
wherein said non-woven fabric layer comprises hydrophobic 
synthetic fibers selected from a group consisting of 
polypropylene, polyester, and nylon. 

6. A stretchdble absorbent article of any one of 
claims 1 to 5, wherein said elastic sheet is secured to said 
non-woven fabric layer in an intermittent pattern. 

7. A otr«tchabl« «b»orbent article of any one of 
claims 1 to 6, wherein an absorbent body is mounted inside 
said main body. 

8. A stretchable absorbent article of claim 7, wherein 
said absorbent body is arranged to longitudinally extend 



interior of a crotch portion of the absorbent article, and is 
secured to an inner surface of a crotch portion at a band- 
like elongated securettient portion thereof positicaed 
cerxrally transversely thereof. 

9. A stretchable absorbent article of claim 7. wherein 
said aosorbent body is arranged to longitudinally extend 
interior of a crotch portion of the absorbent article, and 
further extends outwardly of resp/^ctive transverse sides 
thereof, said aLsorbent body being secured to aa inner 
surface of the crotch portion at free ends ot the backeheet. 

\ lO^ An absorbent article having a stretchable region, 
the stretchable region including a liquid permeable layer, a 
liquid impermeable elastic layer etretchably secured ro said 
liquid permeable layer at discrete regions to form regions of 
nonsecurement between adjacent ones of said discrete regions 
of securement, said liquid pemeable layer forcing 
corrugations at the respective regions of rxnsecurement for 
defining respective channels between said liquid permeable 
layer and said liquid impermeable layer, and aosorbent 
material disposed in selected ones of said channels so that 
said liquid impermeable plastic layer is stretchable at an 
area of *»aid selected ones of said channels ia a direction 
gene'rally'transverse to said selected ones of said channels. 

^11.; An absorbent article compriaing: 
a liquid permtable topshect; 
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a U<^id i«pen«eable baclcaheet having an elastic area, sa.d 
elastic area being stretcbably secured to said liquid 
permeable tcp.^^et by a plurality ot spaced, parallel lines 
of securer^nt so as to tonn regions of nonsecure«ent. sa.d 
Uquid oer:»eable layer respectively for^ng corrugations at 
said regions of nonsecuren^nt for detinir.g a plurality of 
cbannels bet«en said li<..id permeable tops.eet ar.d sa.d 
liquid in^erneable backsheet; and 

absorbent material disposed in caid channels in a selected 
location of said absorbent article, said elastic area of sa.d 
lic^i<i impermeable bac.sheet being stre-.cbable at said 
selected location in a direction generally transverse to sa.d 

channels. 

12. An absorbent article of clai« U. wherein said 
selected location is a crotch regicn of the absorbent 

article. 

13. ^ absorbent article of clai« 11. therein said 
selected location is a lateral central region of the 

absorbent article. 

1, ^ absorbent article of clai« U. wherein said 
parallel lines of securen^nt are laterally spaced fro« each 
other to define said channels longitudinally extending 
between front and rear regions of said absorbent article. 
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« *.or««. a.c.cu ^^^^^ 

^<«*llv arranged in saxa 
8e««vc9 longitudinally 

. liquid permeable layer: ^^^^^ .^..chably secured to 

. U^id ,,3crete regions so as to tor™ 

eaid li^id permeable lay ^^^^ ^^^^^^^^ ^^^^^^ 

.egione of nonsecurement corrugations 

itauld permeable layer 
securement. said Uqul P aefin.ng 

i„ . air.«i». ^»«»"^ 

-*.*r of Claim 

.aid absorbent material co«p 

..ble absorbent me«^r oi claim 16 or . 
,3. A stretcbable abs ^^^^^ . „on-.oven 

.nerein -aid Uccuid permeable layer 

fabric, 

.cbabl. absorbent menO^T. comprising: 
\l9_i A Btretchabie aoo 

. liquid permeable layer, 
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a liquid ia^ermeable elastic laver stretchably secured to 
said liquid permeable layer by a plurality of laterally 
spaced, parallel lines o2 securement so as to form regions of 
nonaecureaent. said liquid permeable layer respectively 
forming corrugations at said regions of nonsecurement for 
defining a plurality of parallel channels between said liquid 
permeable layer and said liquid impermeable elastic layer; 
and 

absorbent material disposed in selected ones of said 
channels, said liquid inrpermeable elastic layer being 
otretchable at an area of said selected ones of said channels 
in a direction generally transverse to said channels. 

,20. K stretchabl-. absorbent member of claim 13, wherein 
said absorbent material has a preshaped configuration having 
a substantially uniform lateral cross -sectional area. 

2i. A Btretchable absorbent member of claim 20. wherein 
said lateral cross -sectional area of the pres^aped absorbent 
material is equal to or leas than a naif ot a lateral croos- 
seccional area of the channel encasing said absorbent 
material. 

22. K Btretchable absorbent member of claim 20 or 21. 
wherein said absorbent ««mb*ir has a plurality of lateral 
portions, and said channel, in one of said lateral portions 
have a greater lateral cross-sectional area than the channels 
in an adjacent lateral portion. 
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23. A stretchable absorbent member of claim 22, wherein 
said channels in a central lateral portion of the absorbent 
structure have a greater lateral cross -sectional area than 
the channels in lateral portions on opposite sides of said 
central lateral portion. 

24. A stretchable absorbent member of claim *22, wherein 
said absorbent material enclosed in the chauir.els in one of 
said lateral portions have a greater lateral cross -sectional 
area than the absorbent material in the channels in Che 
adjacent lateral portion. 

25 . A stretchable absorbent member of any one of claims 
20 CO 24, wherein said prechaped absorbent maceriai comprises 
hydrophilic fibers and uuperabaorbent poiymeia. 



26. A stretchable absorbent member of any one of claims 
20 to 24, wherein said preshaped absorbent material comprises 
a bundle of superabaorbent fibers. 
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